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Trigonometry contains the science of continually 
undulating magnitude .... 


Augustus De Morgan 
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Mathematics compares the most diverse phenomena 
and discovers the secret analogies which unite them. 

— Joseph Fourier 


9 




- yVA- 


> 




M/ 


\ 




's 








/in m\ in 


p 


9 


J 


teW * o, & p fitihiji.Fr Eh op op w ± ^. 


Mta 








> 






\ 


9 


9 




R 


\ 


yj\ 


9 




A 


a/hHF n 


p 




p 


p 


\ 


9 


\ 


\ 


\ > 


\ 


> 


M/A , 




r > 


\ 


\ 


a 


56 
































iffiif Htf ^ 0,A,B, jui 2 - 1 - 1 


VV A-f'T v 

^ _nZI > 


VXt4 ^ 






\ \ 






> 






* b . ja m p o i ij m * a m 


\ \ 




a MM&B 


\ > 




? 


X 


n n : 


\ 


s 




Si/ 






\ 


\ 


V X 


> 1 / 


\ 




\ 


N 


ffl 2 - 1-1 


6b 


P 


/In. 




\ 


\ 


\ 


P 


R 




*i—r t==>- n 


> 


\ 


/ \ 


*£ a 


. R 


^ 




/l 


/i 


12 - 1-2 


iE# AB . 


£ 47 K 4 


46 F 4 


p 


? 






\ / 


HL|# (unit vector). 


\ 






R 


EP 

> Qj> 




73 IrI ffiRsKffiM.fit)##fojMn 1 4{i& (parallel vectors). )£ 


57 






























































































































































A 


\|/ 




JI/.\ 


C & ffl#J=L 7j Ir][r]E ft EljtB ! H \$k (equal vectors). [ftm 

a^b a = b.t fl®2-l-4, LJABCD *,[ftMAB ^PDC 


DC. 






0 AE 


C V 


n 


11 




AC 


9 


\ 


> 


I I 




/ \ 


9 


j \w 




' 


(/ 


I 


T I 






ft/ 


i 


■ 


i 


i j 


i 




i 


_i_ 




i 




c 


I 


' 




I 




4 -—— 


»- 


-k- 


i 


i 








i 


i 


i 


i 




1 


i 


« 


i 




I 


I 


i 


■ 


L 


L 


L 


SI 2-1-5 


S 2- 1 - 6 


m i 


fti^: 


> 


> 




> 




#trj FJm; 


(3) OA^BC^m^? 


FE. 


^fts 


1Z. 


\ 


vT • 




fch 




(opposite vectors) ?— a, a -^j — a 






‘ \ 




* 


p 




> 


F=L '= 


(—a) 


a. 






ct 


58 












































































































































































































n 


n 


n 


■ 








i 


i 






i 


i 










> n 


b- 




* - 


u - - 


k 


i 


lliBB 




' 


I 


I 










I 


i 


i 






i 








i 


I 


■ 








L . 


J- - 




_ 1 


j 


I 


i 






I 






I 


I 


► 


( 


I 




l 








I 




fc 
















A 


A 




1 - f--— 
















! 


I 
















I" 


I 


I 










i 










I 






_ . _i» L__ _ _ 1 .. _ 


_ 1 __J 


c 


id 


( 2 ) 


SI 2-1-7 




I 


9 


1 = 15(^). 


7X2 




\m 


? 


11 


/ 


m b 




n 




pT tr. 


b; 


B 


i: 




\ 


I 


■ 








* 








(4) 
















i 


i 










-_k- 


k 


- _ k - 


■ 


mm 


i 








l 








i) 


■ 






i 










L 


L. 


I 


I 










I 










I 




A. 








n 


i 








/■' 


i 


\ 


L 


_.L 


«- 


A 






I 




I 




I 




( 






I 










> 


C. 


I 








n 


U- 


„-L- 


._L.-_.r4. 


L_. 




m- ma 


C 








\ 


4. 


/ \ 


R 


\ 


\ 


/IN 


N 


> 








l. 












1 2 . 


^IrJ 




3 . iu m, o %) JEIj m ABCD OAED,OCFB U&JEIjM. 


n 


59 













































































































































































































































& O, ft 


a^* am bam 2 




a 








































































































































\|/ 


jM 


a, OC = b,mCB=OA 


a 


9 


AB = OC = b. 

0* OB=QA+AB 


b 


a 


9 


OB = OC + CB = b 

a-\-b = b + a. 


a 


9 


mx 


i 


r 


r 


C 


t 


i* 


t 


h±t 


i 


t 


r 


B 


t 


r 


f 


"f/ 4- A 




* 




f 


h 


t 


t 


IS 


a 


A 


m2-2-3 


m2-2-4 


a, OC =b, XX OA 


9 


ocMm^ooABc,mxoxt^Mm^moB m^ma o b ® 




5 ,0 0 IE 7 a m Wt ABCDEF ft ft 


$p m 2-2 


IrJ JS.: 


(1) OA+OC; 

(1) 0 X)mOABC MX OA,OC mm,OB 


(3) OA+FE. 


(2) BC + FE s 


OA+OC = OB. 


0jlfc, BC+FE 




\ 


N 


P 9 


9 




BC + FE = AD. 


(3) m%}OA^FE&-%m&Hm,mix 


OA+FE=0 . 


«=y 










\ 


> 




\ 


\ 


> 


N 


P 




\ 


? iJX. n P 


AIN 


9 


62 

































































































































«.i j p 




AB+AD = AC. 


AC 


fBF 


/JAJxmp B' 


—i—Vhfcr 4217 L 

7WjxPn3 


\ 


\ 


7 N 


SZAB+AD 

A RtA ACD * 


Ac,mimmmABCD m&M. 


0 2 - 2-6 


9 


90 


9 


AB 


DC 


12. 5 


9 


AD 


25 


9 


30 . 


ft f P ZCAD 




1. Mf a+fe. 


« 


> 


b 


( 1 ) 


( 2 ) 


). 


2 . 


A. AB + CB = AC 


B. AB+AD = AC 


C. AD - (D A BI) 


D. AO + CO + OB+OD + O 


3 . AAABC + ,^iiE: AB+BC + AC 


0 . 


Z 


z 


7 


|JZ*B,#A*B ft 


4 . 


cm 




iM C,XA* C ftHtAftisSoT 4 


|J j£ * 


3 cm 


cm 


11 


D, ft 0 tij |r] i;AB, BC, CD £JU£AB+BC + CD. 


2 . 2.2 


WJIrIm Jc A b fitli 


iHZ a 


x = a 


9 


9 


9 




63 



























































































































































jM 


6 . 


£n + a//b, 


ftfcH a-bm ? 


a 2-2-7 


wm $.m2-2-7(2),l£^mmm-&0,ftOA = a, OB = b. 


@ + OB + BA = OA , BP 6 + BA 


a. 


mU BA 


b. 


a 


+ll^jta, b m M. b EftH *Ib |n| a EKJ^-hEKI 


\ > 


^ m 


> > 


9 


/\\ 


IrI m. si H a—b. 


9 


[a + (—6)1+6 


[(- 6 )+ 6 ] 


a 


a 


9 


mu 


(- 6 ). 


6 


a 


a 


(- 6) B3 ? 


6 


a 


a 


2 


\ > 


OA. 


6 , OC 


: b 


C 


c — a 


5 


04 A ft. 


c —a 


c 


DA+OC = OC + CB = OB 


ft 


c 


*> 


OA+a = OA+AB = OB 




& 

BP b + 


04 A a 


c 




OA. 


c —a 


OA = OC + CA = OC + CB+CD 


o 


9 


OC-AB = OC — DC = OD = 04+AD 


c — a 


64 





































































































































fi 




\ 


1=1 


Btjfq? 


1. HI , fiiEJABCD pp , AB 

2. X a OD -f- OE 

(l)OM-OE = OD; 

(3) OD + EO = OM; 


a, AD 


(2) OM + DO = OE ; 
(4) DO + EO = MO. 


). 


3. 


n 


A. a // b 


C. 


B. a 


b 


b 


D. b 


a 


a 


(US) 


4. AABC*,D^BC BtlBOZ AB = c, AC = 6, BD 


d, M 


a, AD 


d 


d 


a 


a 


5. B£PA ABC R, ZC = 90°, AC = 

C4 + CB | ; 
BA-BC | ; 

AB I ; 
AB-AC 


(1) CA-CB 

(2) | AB-AC 

(3) | G4-BA 

(4) I C4+CB 


CB 


2 


2 


BA-CA 1 2 3 . 


OC, BO = OD. 


2 . 2.3 




S tpm 








a fa 3 s WfiMXARZWfamnTffl 3a * 


/IN. 


\ > 


R 


$£ M A Xg fa i a ^hfa 


iBfP Aa, tifafs: 


P 


(1) Aa 

(2) zR A>0 0t,Aa faa i^faffl fa;z!i A<0 B^f, Aa i§a ^fa 

0 Bt Aa 


A 


a 




$i(A Agfa 


0 . 


BlffAj) (scalar multiplication 


5 


of vectors). 




N IP 


(1) A(,ua) = (Aju)a-, 

(2) (A ~h/j)a — Aa - 

(3) X(a + b ) = Aa +A6. 


uu ; 


65 

































































































































































































































jM 


2.5a 


tl 


ID 2-2-9 

2. 5a faXS^a faXSfa 2. 5 f 


P 9 


AfaX afflM. 




2a, OB = 36 


9 


BA = 04 — OB = 2a — 36. 


it If: 

( 1 ) 3(a — 6 ) — 2 (a + 26); 

(2) 2(2a +66 —3c) — 3(—3a + 46 —2c). 

3 a — 36 — 2a — 46 
4a + 126 — 6 c + 9a — 126 + 6 c 


73 


76: 


a 


13a. 


fam 


M/A 


m/a .. 


? 




BP 


n In 


n 


V * 




1. if#: 

(1) 3(— 4a + 56); 




AIN 


(2) 6(2a — 4ft) — (3a — 2ft). 


2 . 


ft 


( 1 ) 


( 2 ) 


by 


2a; 


a 


(3) 2a — b. 


2e 2 , b = 3^i — 5e 2 ^ ^c4a — 36(ffl 


ei 


i 




AP 


p 


$P S 2 - 2 - 10 , D,E * A ABC fa i& AB ,AC fa * A, 


MvE: BC fa DE #m, #1 %DE fflBC 


6 = Aa(a 


7 


o), jfj t4] s 6 froiffl 


/In. 


a 


m 


D 


9 


9 


J >\\ 9 


217 . 


Bt U DE // BC 


9 


1 


BC, ADB ABC fa fa 


X DE 


9 


2 


66 





















































































































































HA 


n 


i 


mU DE 


BC. 


2 




\ /A 






9 


9 


a 


\ 


n 


z 


z 


7 






<* 


9 


b = \a(a M 0 ) 


9 




ME. b Mi a 


B 




W/i 




9 


b 


A a. 


0) m MnSW- 


z 


z 


7 


y l v $ & A, ii b = Xa,ME» b Ma 


B 


B 


0 ) 


z 


z 


7 


b 


Tv 


lU 


A 


9 A 


9 


a 


b 


Tv 


Bz 


A 


9 Vf 


* 


a 


3=T b — 0, 0^- A — 0. 




MA 


Aa. 




9 


A a, 6 = A a, JUlJ 
b — b — (A ~/)a — 0 


9 


/ 


0 . 


A-A 


a 


00 


Z 


0 


a 


z 


9 


7 


/ 


mu A—A' = 0 
ip A = A'. 


9 




$PS 2-2 -11,ACHE rp,CMM.mAB ±-*,AC = ACB 


A _-. 


i 


i 


' 


OA + A OB 

1+A ‘ 








i 


i 


(a#-d. m 


: OC 


I 


I 




I 


^ 4 


4 -- 


— -—I-' — 


i- 


l 




! 


i j 




■ 


I 




&a*n&#0K) AC,CB *fitJOA ,OB,OC^M, m 


— 


-!-—4 


- 1 - - 


■■ 


i 


I 


I 


k- 


L 


I- 


4 


o 


73 


SI 2-2-11 


M 00 AC = OC-OA 

CB = QB-OC 


9 


9 


67 











































































































































































\|/ 


jM 


X AC — A CB 

mi OC — QA — X(OB —OC) 


9 


9 


IP (1+A) OC = OA+AOB. 

XSX) 

gp 1 +AXO 


Z 


A 7 




Az 


lA 


OA+AOB 

1+A • 


mx oc 


OA+AOB 


t #| ffi ijE m etj oc 


9 


1+A 


y \\\ 




1 . EAPNira = 2e 

2 . E+n MB = 4e 

M.P.Q 


3(e 2 — ei),+iIE: 

+iIE: 


2 e 2 ,b = 

2c? » PC) 


1 


2 e 


^2 


1 


1 




J \\\ 


CD AE 1 
DA ED 2 


3. $nffl,£AABC^ 


1BBC 


1 


6,+iiE: DE 


CA 


(b — a ). 


3 


1 . 15 A,B,CMffiftftlHfi, +iIE: AB+BC + CA 


0 . 


2. ^a,fc?iXffA+#Bt 

3. 10 ° fit) X ft+1 t 2 000 km SiJ X ZAlfe, # X Z, ±fe SO b fl5 


6 


a I b 


a 


(1) -OA+OB-OC-CO; 

(2) (AB + CD) + (BC — AD). 

5. if# : 

(1) 3(5a — 3 b ) — 2(6a + fc); 

(2) 4(a — 3fc + 5c) — 2(—3a — 6f> +8c). 

2( jc — 2 a) — 4(x 


6 . EAnftl! a,fc,fl 3(x + a) 


b) = 0, M x. 


a 


e 2 . + a + 6 XX 


e..b — he 


2e 


a 


1 


1 


> 1 / 


8 . im a , + If M 0 mM ABCD tfj , E , F + m x A D , BC m * + 

+11E: AB+DC = 2 EE. 


68 



























































































































































































14. 9 S £ P,QE.mftm&AB , W OP+OQ = OA+OB. 

JkABtf) n(n > 3) 
























































































































































































































2 . 3.1 


\ / 


P 






i 


L 


- I 


!» 


i 




I 


I 


i 




_ 




IrJM. 


* 0,jfe OA 


a a c a 


e \, OB 


e?, OC 


a. 


A 


A 


\ 






> 


N 1 / 


N 1 / 






\ 




\ 


9 


9 


> >\\ 


Ai^i 


9 


OM + ON a 


ON 


XlCl 


A 2 ^2 • 




0 


> /> 
-▲ A I 


> 


9 


\ 


B 


> 


N / 


* M/ 


£l ? ^2 7H F 




P 


9 


Ai ?A2 ^ 'Si 


Ai^i H - A2 ^2 • 


a 


70 






































































































MA 


n 


Ml #5 ^ ft * ci 


9 


i_A 


A 2 e 2 


lP 


ZJ 


. 3 ei 


vw 


9 


\ / 


p 


9 


/ 


p 


? 


5P a 2-3 


9 


b^MC, MA , MB MMD. 


y 


&,is 


AB 


a, AD 


Cl i 


1 


^ It 


jfijffl = AB + AD fPMC 


ZJ 


2 


AZJ 


AC = AB +AD 


b. 


m 


a 


A 


A 


\ / 


\ / 


9 


i 


i 


i 


mix mc 


AC 


b. 


a 


2 


2 


2 


1 


1 


mix MA =-MC 


b 


a 


9 


2 2 


1 


1 


1 1 

2 a 2 


(. AB-AD ) 


MB 


DB 


b 


9 


2 


2 


1 


1 


MD =—MB 


b 


a. 


2 2 


y_ 


0 


ix Ci »c 2 


3ei — 2c 


\ / 


1 


2 9 




9c 2 A,B,D 




BC 


c 2 , CD 
WA,B,D 


8 e 


4c 


1 


1 




> > W 


££&, BP ffiHJl AD 


A AB. 


ilEBJ AD=AB+BC + CD 

= (3ci — 2c 2 ) + (4ci + c 2 ) + (8c! — 9c 2 ) 

5(3cj — 2c 2 ) = 5 AB 


1 


15ei — lOe 


i 


2 


9 


mix AD ig AB A m. 






9 


Dl 


Ml 


( 1 ) 


( 2 ) 2 . 5e 


2 e 


1 . 5e 2 . 


3e 2 ; 


i 


i 


2 . ^3 e\ ,e 2 


a 


). 


e 


e 2 €\ 

3e 2 ^2 


B. 3e l - 2e 2 f P 4e 
B). e 2 2 ^P 6 \ 


A. 

C. ^ 


6e 


e 


e 2 




2 


1 


3e 


&2 


1 


71 






























































































































































































































\|/ 


jM 


3. BfPA ABC^,D^BC W4> A,fflNiAB,AGt^NiAD. 

4. i£P,QA3iJ^E«MXZti£AC ABD BC 




a, DA 


a 


a 


7 RB 




9 


2.3.2 ¥ M l"I i: ft 4* I* is # 


®2-3-4 3> ; Ma 


*,*M(4, 3)Xt^W^*0^fB*^t^i0M. @Jib, fS]»OJVT bTW 


g. 


ffiZM 0^4fe(4, 3)4fe^7K. 




ZJ 




/j> 


4V3, ZxOA = 60°.^f^iOA^^te. 

If A(x, y), JUlJ 


V 


6 


/A 


f i 


4 V3cos 60° = 2 A 


4 V3sin 60° 


/ 


6 




* .y 


9 


4 - 


BP A(2V3, 6) 

|5/fW Q4 = (273, 6). 


■> 


9 


60 


0 2 4 




® 2-3-6 


72 







































































































































































n 


Cx 2 , y 2 ) 


ijt a 


ix\, y \), b 

Cxi, Vi ) -+ 


Cx 2 , y 2 ) 


b 


a 


(xii + vi /) + (jr 2 i+v 2 /) 


(A 


X 2 )t+ (vi + V 2 )/ 


1 


(.r 


yz\ 


oc 2 , 3/1 


1 


n 




(xi 


3^2)» Aa 


(Axi, Avi). 


b 


a 


x 2 , vi 


13 


> A 3 


9 


B^PfnlM a 


(xi, vi), b 


Cx 


yO 


b 


a 


x 2 , y 1 


1 


9 


(x 


3^) 


b 


a 


oc 2 , 3/1 


1 


9 


Aa = (Ari, Avi). 


IK 2 - 3 - 7, BAP A(xi, vi), B(x 2 , y 2 ) » M 


AB = OB - OA 




<Ai, vi) 


(A 


33 )• 


•Xi, v 2 


2 


\ > 


13 


> \ 


9 


/J> 


XJ\ • 


D 


v, 












j_ 1 


J_ 








i 






-4 














\c 














o 


x 








-J 












- H 


















8 


® 2 - 3-7 


m 2 - 3-8 


-fmm 2 - 3 - 8, 3£P A( — 1 , 3), B (1 


3), CCA, 1) 


9 


9 


EmMOCDA^ 


DC3, 4),^<[^m0A, OB, AO, CDtfjm*. 


m oa 


c-l, 3), OB = Cl, -3) 


9 


AO = OB = (1, -3) 


9 


CD = (3, 4)-(4, 1) - (-1, 3). 


73 
































































































































jM 


E+P Pi (xi , VI ) , P 2 (x 2 > V 2 ) » P PiP 2 + 


if, 1=1 

J \\\ 7 J—L 


PiP 


&P(x,y),m PiP 


73 


ix — xi, y — yi) 


•> 


\Xo 


y)- 


PP 


X, V 2 


2 


* PiP = xpp 2 ,n 

(x — xi, y — yi) — X(x 2 

A(x 2 —x) 

3 > — 3 >i = A(y 2 — 3 ')- 




X, v 2 


9 






9 


?#gj 




@+/ 


Z 


A 


9 


7 


be 2 


.2 I 






9 


1 + A 




pm 


< 


j \ w 


Ay 2 


33 


2 . 2.3 + + W$j 
4 iSfr fcfcft . 


3> 


1+A 

xi + Ax 2 33 + Ay 2 

1+A ’ 1+A 


Sit t,P 


A 


7 h 7 N 


> 


>J / 


l A 


Xi X 2 


X 


9 


2 


2 


yi t3 2 


A' 


2 


(12, 5) ++W+14 ft it;+( 


). 


1. 


a 


n 


Ah 


12 _ 5 _ 

13’ 13 

12 _ 5 _ 
13’ 13 


12 

13’ 13 

12 ,_5_ 

13’ “13 

= 2, /_xOA = 150°, ^c[r]M 


A. 


B. 


12 _J5_ 
13’ 13 


C. 


D. 


P 


04 


7J\. 




P 


/+ 9 


4. B£n+ffl + IH + ftH++F 1 = (1, 2), F 2 = (-2, 3), F 3 = (-1, -4) 


3 


'J n 


/h . 


3y —4) +AB 


5. B£n A(l, 2), B( 3, 2),[All;a 


(x + 3 


x 


x 


mi. 


1), B(- 4, 8),_BA£+3BC=0,^OCfiWg. 


|h]m a 


(1, -4) + 6 


74 























































































































































































n 




b= (-2, 8) =-2(1, -4) 


2 a 


9 


0 lit a // b. 




1X8= (-4) X (-2). 


JM 


9 


(x 2 , 0) ,$Pj^ a // b,M& 


(xi, vi), & 


0; 


Xi v 2 — x 2 Vi 


X/ 


0 B4, ? 


I a 


9 


0 


oteit 


Xiy 2 —^ 2^1 


•Xi 3^2 “ Xz 3/1 


9 




IP® a // b. 


\L . 


M 


(xi, yi), b 


(x 2 , y 2 ) 


a 


9 


0© a 


0 


z 


z 


9 


7 


ffx^\x x , Vi 0 


(1) 5PH «// 6 


9 


* © 




9 


b 


A a 


9 


BP (x 2 , v 2 ) 


A(xi, Vi) 


(Azc 1 , Avi) 


9 




Axi 


x? 


9 


mx 


< 


Avi- 


3^2 


0 % Xi =X 0 

*©# 


9 


7 


^2 


A 


x 1 


# (3) ©A ©3# 


x 2 


3^2 


71 » 


Xi 


BP 


0. 


Xi y 2 — x 2 Vi 


(2) j5ZZl,$P:fl XiV 2 


0 


X 2 Vi 


9 


0© 2Cl 


z 


0 


z 


9 


7 


X 2 


#T !Al 3'2 


x- 




(x 2 , y 2 ) = ( 


X2 


X 2 


(xi, Vi). 




^2 ? 


X\ 


X\ 


75 




















































































































\|/ 


F 4 


X 2 




A 




9 




F4j 6 = Aa, #t y. a 4 6. 


BfctU= (1, 0),6 = (2, 




4 a 


R R. 


R 




n in 


m. 


zj 


b = 6(1, 0) — (2, 1) = (6-2 


1) 


6 a 


9 


9 


36- (1, 0) +3(2, 1) = (7, 3). 


a 


\ / 


n 


xi> 


3 • a —2)-(—1) *7 = 0 


9 


1 


. iW 




9 


3 


7 


1 


1 


(7, 3) 


(a 4- 36). 


6a 


6 


9 


3 


3 


3 


0), (3, 4), ( 


1 , 2 ) 


9 


(1, 1 ), t, \tn OA+tOB 

1 m&itiWL t,\moA+toB 


oc , OiiJ 


(3,4) + 4— 1, 2) = (1, 1) 


9 


mx 4—1, 2) = (1, 1) — (3, 4) = (-2 


3) 


9 


9 


2 


t 


mx 


2 1 


3. 


444 444 


■» ■, 


74 


n 


t. 






\ / 


N 


P 


P 


1. BftJNira 

2. BfcOABCD$H^MM^##J*lA(2, 1), B( 


(4, 3), b 


1, 3), C(3, 4) ,4. 


/ \ • 


>9 J W\ 


2) ,B(2, 2) ,C(3, 4),jRiiE: A,B,C 


3. B4pA(0 




(—3, 4), Z? = (5, 2),7jca + Z?, a — b , 2a —3b, 
(2, 3), BC = (m, /?), CD = (—1? 4),JJ!]DA = ( 

7-7 z) 


Z? . 


a 


2 . i£AB 

A. (1 
C. (1 


). 


777 , 7 + 77 ) 
777 ? 7 — 77 ) 


B. (-1 
D. (-1 


777 


77 ) 


777 


76 







































































































































































n 


3 . ^ x/g fait at, w s a 


6) TO? 


(2, 3) fa b 


(x 


9 


(1) a = (4, 5), A(2, 3); 

(2) a = (—3, -5), A(3, 7). 


9 


1, 2), B(3, 4), D(2, 1), JeL AB //DC 


5. 


* 


AB 


6 . B/PA(1 

Tfc a Wit. 

7. B/Pfa 0(0, 0), A( 1, 3) ,B( 


3faP B(8 


1) 


a 


9 


9 


9 


9 


9 


J \\\ 


/ 


/ 


2 04, OB' = 3 OB 


2, 4) 


9 


9 


/ 




9 


8 . B/P A, B, C, D H*W^te/>SiJ*A(l, 0) ,B(4, 3),C(2, 4),D(0, 2) 


9 


0 -fa= 


/ 


/ 


\ \ 


9. B/P*A(2, 3) ,B(5, 4),C(7, 10) P ffi&AP =AB+AAC(A 6 R) 


9 


ft? 


b -% a—Z? • 


a 


OA+/30B 


a 


9 


j3 = 1,^C WMTj® . 

12 . EAnAABCAAJ jHA;^ A(xi , y 1 ),B(x 2 , y 2 ),C(x 3 , 3 / 3 )>>FiiE: 


a 


x 2 -rx 3 yi\y 2 \ y$ 


X\ 


(1) A ABCtfj 






XIN 




> \ \\ 


3 


3 


(2) GA+GB+GC = 0 . 


77 































































































\ 








>7K P 


v 


\ 


5 : 


s 


9 


9 


IP 4 FffiWffytfjwm* 


w 


cos 6. 


F 


s 


. 


a 


R| 2-4-1 


m 2-4-2 


mmmmt , 3 'avl^ 






m 


'i > 


N 




9 


b | cos 0 PL| fife [ollfl b fitl m ^ f/N ) (scalar 


a 


product of vectors) , iHfP a • fe, BP 


a • fo 


b cos 0. 


a 


a • 0 =0 • a 


0 


0 


o. 


m 


n 


a, OB 


4-2). 


0 ftt,a 6 IrJIr] ; 

180° 0 i[ ,a b Jx(n]; 




\d 






9O°0t,]J!iJ^fS]Maii&SS:,iH^a I 6. 


> .[/ 


0 


\ 


s 


• s. 


v 






*'/N 


78 























































































































n 


l a Mb Htn ]H 




9 


a • b 


a b ; 


I a ^jb Jx.tn]0t 


M/ 


9 


a • 6 


a 6 . 


* a 


2 




a 


a 


a. 


a • a 


FJf D a • 


2 


2 


a 


a 


a 




2 


2 


b 


a 


a 


9 


9 


(1) 0= 135°: 


(2) a // b; 


(3 ) a J_ b. 

b | cos (9 = 2 X 3 X cos 135° =— 

|a//60t, FJj 6 = 0° M 180°. 


3V2. 


M (l)a-6 


a 


XD 


( 2 ) 


o 




a • 6 


b 


6 ; 


0 


a 


9 


o 


a • 6 


b 


180 


6 . 


a 




(3) I b [Ft* a • b = 0. 


? 


c 


9 


(1) a • b 

(2) (Aa) • b = a • (A&) = A(a • 6) 

(3) (a + 6) • c 


6 • a; 


Aa • b; 


b • c. 


a • c 


U b>-fr +Xzi ?? 






a 2-4 


0 


i 


/? 


0 


□ 


,4 


</ 


12-4-3 


cos# ®[R]fi6 4fl ^ ft ± |!ft & t§ Iff 


ID 


b 


0X >QB i -D a fpjfn] 


; D (9 B'f »OBi -D a Jd[n] >JS:iS?XiJ 


9 




79 


















































































































































































jM 




>1/ 


a —j 


b A a fN7 




P 


/N* 


/j\ 


'll' 


sTJKth 


#(3) : 


ffl 2 -4 - 4, M—* O,ft 


J 


0 i 


i 


* 


OA 


a, AB 


b, OC 


a 


C 


9 


B 


0 


I 


0 


11 


OB 


b 


a 


c 


9 


C g 


A 




' 


A 


c 


a 


p 


9 




0 2-4-4 


a + b cos (9 = a cos ft 

c a + b cos (9 


o cos ft. 




b COS #2 


cos (9i 


c 


a 


c 


9 


ffiOs c • (a + 6) 
#T P (a + &) • c 


c • b 


c • a 


9 


fo • c. 


a • c 


1. 

(1) ^Ef a • b = 

(2) ^ a * c = b • c, JjJlJ a 

(3) Jr | a + Z? 

2. | a | = 4, | b 

(3) (2a —b) • (a + 3Z?). 

3. ^i£: 


6 | , fllj a // b; 


a 


by 


b | , M a _L b. 


a 


6, a -%Z? 60°,^ : (1) a * b;( 2) a • (a 


b ); 


a • /? 


6 . 


a 


(x 2 5 ^ 2 ) 


(xi ,3/1) ,6 


\ / 


• • -I * • i • • 

1 • i = 1, 7 • 7 = 1, i • 7 


0. 


J * 1 


@0 


a: 1 i + v 1 / , b 


yij 


a 


Xzl 


9 


mx 


a • b— (^ii+vi/) • (x 2 i+V 2 j) 


jO * (.z 2 i +-y 2 / ) 


.zit • (x 2 i-|- v 2 /) 


:2 


;2 


X1X2I 


• J - 1 -or 2 3^i7 • * 1 y\yij 


xix 2 yiy2. 




\[/ 


BP 


U3IE 


VT \\ 


>\ P 


* 7 I /J i 


- 


? 


a • b 


Xi X 2 


7l 3^2. 


80 

















































































































































































(x, y ), MU 


2 


2 


y,sp 


2 


2 


a 


a 


x 


y • 


BP 

j Qjn 


AB = v (xi — X 2 ) 


2 


2 ? 


<+ 


1 


(xi, V:) ,b 


(x? 


a • b 


► 


a • 6 


^1^2 rvi^ 


a 


cos d 


cos 0 


a\ \b\ 


b 


2 


a 






b, JJlIJ x\ x 2 


0; 


b 


yiy2 


pi a a 


XIX2 


0, MU alb. 


yij2 


E!+P a = (2, — 1) ,b — (3, — 2) ,j£(3a — b) • (a — 2b). 

a • b = 2 X 3 + (— 1) X (— 2) = 8, 

2 2 + (— l) 2 = 5, 
b 2 = 3 2 + (-2) 2 = 13, 

W\U (3a —b) • (a —2b) 


73 


2 


a 


2 


2 


3a — 7 a • b 


2b 


3 X 5-7 X 8 + 2 X 13 


15. 


B£nin]ita= (2, l),b= (3 

a•b = 2X3 


73 


5 


Vio 


X 


b 


a 


a • 6 


5 


mu 


cos 0 


b 


2 


a 


<9 e ro, 7t] 


TC 


mu 0 


4 


(1, £),AAABC M 


(2, 3), AC 


k Wfi. 


73 


2X1 + 3XA0 


2 


mm 


k 


3 


81 




























































































































































































jM 


90 ,MAB I BC,X 




BC = AC-AB = (—1, k — 3) 


ft# 


2X (-D+3X a —3) = 0 


11 


mn 


k 


3 


90 ,MAC \BC,$t 




1 X (-1) + K£ —3) = 0 


3+/13 


ft?# 


k 


2 


2 ^11 ^ 3+713 






2 


3 


3 


1. EXP a = (1, 2), b = (3, —2), c = (—2, 1), ^a*a 

2 . EXP a+fc=(2, — 8), a—b=(— 8, 16), a • b. 

b $IaeL I 


a • b, a * c. 


b 


3, a • Z? 


8 


a 


(1) a = (V3, 1), 6 = (-2V3, 2); 

(2) a = (1, 1), 6 

5. ijc a JMMP 

6. E£P a = (ai, a?) ,b = ( b 


(1—V3, 1+V3). 




a • c, JL b X c 


a • Z? 


( b — c). 


a 


z? 2 ) ? <k a 


l ^ 


(1) (a • b)c 


(c * a)b = 0; 


b I ; 


( 2 ) 


b 


a 


a 


(3) (b • c)a — (a • c)b c 

(4) (3a + 4Z?) • (3a — 46) 


2 


16 6 2 3 4 . 


9 a 


4£i=^ 




). 


PP/E^tP. 


A. (1)(2) 

C. (3)(4) 

8. i£A(-2, 1) ,B(6 


B. (2)(3) 
D. (2X4) 


2 


2 


b 2 ; 


(1) (a + 6) 

(2) (a + 6) • (a — 6) 
2 . B^P I a 


2a • b 


a 


2 


6 2 . 


a 


6 


b . 


2 


a 


82 



















































































































































































a = 3e^ — 2e 


b 


2e x 3 e 2 . 


i 


2 ? 


(1) ^Jc a • b; 


(2) MiiE: (a + ZO 


(a — Z?). 


4 . i 5 ft»a,ZBiA | 


3,^c 


Z? 


2b 


b . 


1 


3a 


3a 


a 


5. ^i£: 


2 


2 


2 


2( a 


b 


b 


a 


a 


(-1 , 8), OB = (-4, 1), OC = (1, 3). 


7. ta» 6 UMbAW 


$nJic(a + 3Z?) (7a — 5Z0, J=L(a — 4Z0 I (7a 


rr 


8. B£P A(l, 0) ,B(0, 1) ,C(2, 5). 

(1) 2 AB+AC Off: 


9. B£fl a = (V3, V5) ,b _ | a,fl £> 
10 . if a = (x, 3) ,b = (2 


(-3, 2). 


= (1, 2), b 
b I IP 


11 . 


a 


I I 


( 1 ) | 

(2) k , \n}Hk ka + b a — 3b Hill? 

b A a — 3b AAt? 

(6, 2),6= (-3, 


6 I; 


a 


a 


12 . 


a 


11 


(1) a // b2 


(2) a J_ Z?? 


(73, 1),U^ : 


V3 


13 . B 7 P 


b 


b 


1 


a 


a 


b I ; 


( 1 ) 


a 


(2) a 


14 . A ABC ^ , AB = c, BC = a, CA = b , A a • b 

mm. 


mftAABC 


b* c = c* a 


sin 15°) A5lli+Jfa *b 


(cos 75 , sin 75 ) , 6 

Z? cos d R a • b 


(cos 15 


a 


-r ^1^2 


fhA? 


83 























































































































































































R 


WS1 


m 


§=l r 






R 


P 


P 


9 






ffi. it a fBj * nj P $ 




\ 


\ 


> 'U 


R P 


P 


\ 


Q 


9 






OC,ftfr$f OA, OB, OC 


A 


a 


o 


c 


'*B* 


(l> 


a 2-5-1 


i£OA,OB,OC 


b 


0. 


a 


c 


/ 


/ 




b 


a 


a 


c 


c 


9 


9 


M 2- 5-1(2), ftuOB'CA'tp 


9 


m^jOB±oc 


/ 


BC 


/ 


/ 


OA 


9 


9 


or |>| OC I. 


mx I OA' |>| OB 


/ 




IP a > b 


'S 


c 


9 


9 


S£P: OA I BC, OB 


AC. 


> 


> 


9 


OA • BC = 0 


9 




-< 


OB • AC = 0 


? 


OA • (OC-OB) = 0 




9 


BP 


-< 


OB • (OC-OA) 


0 . 


84 























































































































n 


©-©# 


OC • ( OB-OA ) = 0 




BP OC -AB = 0 




OCIAB. 




R 


/h 


1=1 


l iCxi, j©)fn Pi^xi 5 l 


\ 


P 


\ 




\ 


p 


\ 


II i£P(x, v)«i£Z±te 


*, M 


(x 2 


Vi), PiP — (x — x \, v — vi). 


P1P2 


X\ , V 2 


HA/P©!© 


2 


* 1 


m^PlP-^PiP 


H.H+ 


2 


JfflA*© — Xi)(y — yO 


(y >2 ~ yO (x — xO. 


( * ) 


JE ( * ) 43 KJ 


tIt 0. 


\ > 


> 


p 


\ 


9 




/J\ 




P/ 


/, 


0. 


A 


z 


z 




* 


\ 


'J >^2 7= ^1 9 3^2 7= 71 ’ 


/\ 


©A 


y yi 


X 


X\ 


y 2 —71 


✓'"V'* ■■■■■■■■■ 1 

©2 © 1 


? 




1 . 


1 




AC-BC =3 




(2,3) n a, 4 c im / 04 PS. 


a 


(III) 


111 


fflZJ 4 


(mu) 


> a 


n 


85 


























































































































































\|/ 


¥ 4 


3 . yi),Bu 2 , 

m iKlT/AMy^l 


(x — x 1 ) (x — x 2 ) + ( 3 ; — 3 / 1 ) (y — y 2 ) = 0. 


4. £0i£7£ABCD4*,AB+CD = O, AC-BD 


H 


A 


H 


O 


□ 


n 


3 N 


□ 


/ 


N 


N[/ 


> 


-MZ. 


\ 


\ 


m 


\ 




>Qr» 9 


6 . BmAABC *,BC,CA, AB MAMA 


N 


> . > 




\ 


b 




n 


a 


c 


9 


9 


9 


( 1 ) a = 6 cos C 

(2) a 2 = 6 2 


CCOS B; 

- 26ccos A. 


2 


c 


OB+OC = 0 ,_B OA 


OB 


OC 


8. yo , p 2 u 2 , ^)^/i;^±m^ 9 wij^»b 1 b 2 ^^^:af 


1 










P, P 2 , BP 


N / 


m in 


n p 


x 


\ 


'/IN A 


9 


X 2 


Xi 


H 


y \\\ 


y \ \\ 


? - -T-P 






/jv 




> 


n 


Ah 


tfc ^ JlA ^ Ji ^ It # 3t ( St evin, 1548~ 1620) A 


l 1 fN If A ^ I1C S >>+ * if A It W A 5 H# Wtt^T ,31 ®7A W 


id). 




/. 


' 




C 2, 




P 




74 A 


/ir 




\|/ 


- i 




> 


9 


> 


p 


\ 




> 


rvc > 


\ 


P 


P 


\ 


/IN 


9 


AAA/x, fy fp /*. oJPiWi-fo 


\ > 


\ 


\ 


> 


\\r 


P 


\ 


\ 


\ 


9 


9 






\ 


\ 




x,y,z 




N 


itE 0 $tWf£“ fn] BL (vector) 

M $£• M H (Grassman, 1809 ~ 1877) 7fAI A 7f 1^1 ^-St E$ iB-=0 


Arr 




> 


\\s 


99 


• i 


m. 


\ 


9 9 tii' 


86 









































































































































































































n 


ft i fee* > 


n 








\r/ 


N 1/ 


> 


“ i 


P 


9 


/J\ 


\ 


\ 


\ 


\ 


i. 


v»_4^ ' 


\ 


\ 




\ 


n 


■> 


3. 




> 


yz. ^ 


''ifow 


\ 


\ 


\ 


5. 




> 


> 


ztz: 


> 


\ 


jti 


i: 


9 


AD = b 

y 9 lS( j^j Ci 9 b 9 C 9 Oi 9 (i 9 


a 


9 


9 


AA 


ZDAA 


c 


(X9 


1 


1 


1 


9 


87 





















































MZ. 


9 




T 


Ji ft 




V 




V 






w/ 


9 


9 


73 ' 


\rr 


\r/ 








































































































































HA 


n 




(3, l),i^T^O[^ltW^te: 


( 1 , 2 ), 6 


1 


(2) a 


(1) 2a + 3b; 


b. 


2 


(5, 0),iS^ [n]M c ffil a ,6^/5. 


(5, 10),6= (-3 


4) ,c 


9 


90°, AB = AO. 


(1) AB K4fe;(2) 

4. B^P a = (2, —7), b = (x, y) ,c = (3, 5) ,^r a + 6 

5. B^P I a =5, 6 = (3, 2), a 


^ x, 3 / fitKJi. 


c 


9 


(- 2 , 2 ). 


■'J': 


(2) Mr7jO,OP 

7. B£0A(6, 1),B(0, —7) ,C( —2 

8. B^AABC^nAA'B'C'Slj£^#AA'=BB 

(1) AABCA AA'B'C't 

(2) AB = A'B*', AC = A 7 C7 BC = B 7 ?. 

9. B£P A(a, 1),B(3, 5),C(7, 3 ),D(b 
10. B^P a = (—3, 1) ,b = (1, — 2) X(—2a + fo) 


9 


/ 


/ 


CC\ M: 


fXr* 


a 


/ 


M/ 




a 






9 


9 


9 


6,i^>|# p ffl m 


26, p 

12 . B£p : D,E,F 5iJ ^ AABC ^BC,CA,AB 


2a — 2b, n 


11 . 


4a 


3 a 


m 


a 


n 


N. 


9 




i>. #iJE : PD + PE + PF = PA+PB+PC. 


(1, 5), OB 

^PA • PB M/MtBX MOP cos /APB Wfl. 


(7, 1), OM 


1 


(73, -1),6 


9 


2 B 


2 


(1) tRIiE: 


b ; 


a 




2 


a 


U 


( 2 ) 


3)6, j =— ka ^rtb 


a 


n 




* 






t tP 


X 


\ 


9 


- 9 


> 9 


B4P 




0 


77 


16. 




0 




9 


u M(a,b) . 


(x, 3 /) 


0 


n 


x 


\ 




\ 


/j^ 9 




9 


y 


■/ j ;. 7 " 11 


(A,B),JHil n I OM.ffiff 


n . r/,, n 


A' 


M R 


-/In y> 


0^-1A£fS]».^v = (-B, A) 

(—B,A) 


Rim, pK n 


9 


07 / v • n 


(—B, A) . (A, B) 


v 


9 


0 JaL y = kx (k 


Z 


A 


x 


z 


7 


89 


























































































































































































































































































A mathematician, like a painter or poet, is a maker of 
pattern. 


9 


G. H. Hardy 


r>r,n-Lfc 


t—A ft 




> A A 


\r/ 


k t 




/In 


n 


P 


9 


> UN 






xz. 


\ 


N 


sin dr y 




n 


n 


/\ 


/\ 


r 


/; 


N 


p 


v 


SI 2 


sin dr ), W\ 


x 


9 


7T 


7T 


PQ—(cos(x 


) ? sin (dr 


)) 


9 


2 


2 


&OQ=OP+PQ,pS£ p 


71 


TC 


OQ — (cos dr+COsCdC 


) 9 sin dr~rsin(dr 


)) 


2 


2 


(cos dr 


cos dr). 


sindr, smdr 


9 


r ra i§ fe 




> 


> 


\ 


N 


cos dr 


sm dr 


\ 


9 


j \\\ 




tzJj , gp sin dr 


Z X 


/ 


. ZL1> 




COS X 




A 




N 


iM? 


92 























































































"k 


tri 


\ 


3 


\ 


(cosx, sinx) • (1,1); 


COS X 


sin 


(cos sinx) •(!,!) = 7cos~x 


l 2 cos <9 = ^2cos <9 


2 


•2 


sin x 


9 


72cos^x 


COS X 


sin x 


COS X 


7C 


ittlW, TETSTriJrM 


COS X 


4 


cos 


3 . 1 . 1 


a 


ffiVs 


( (7 a jS) ) 


cos (a —/?) 


sin a sin /?. 


cos a cos /? 











































































































































































cos (a+jS) 


( crh/3) ) 


sin a sin /?. 


cos a cos /? 


(1) cos^ 
( 1 ) 


7C 


TT 


(2) sin 


cos a. 


sin a; 


2 


2 


P 


(a 


TC 


TC 


TT 


COS 


cos 


cos a 


sin 


sin a = sin a, 


2 


2 


2 


7C 


COS 


sin a . 


2 


7C 


( 2 ) 


a 


2 


7C 


COS 


sin 


2 


7C 


TC 


cos a 


cos a. 


sin 


sm 


2 


2 































































































































































cos 75 


o 


o 


o 


sin 15 


cos 15 


9 


9 


9 


O 


O 


cos 45° cos 30 


o 


sin 45° sin 30 


o 


cos(45 


cos 75 


o 


o 


cos 45° cos 30 


o 


sin 45° sin 30 


o 


cos(45 


cos 15 


o 


o 


o 


cos(90 


sin 15 


cos 75 


sin 15° 


o 


tan 15 


o 


cos 15 


B sin a 


•2 


cos a 


sm a 


cos 2 /? 


sin /? 


cos (a 


sin a sin /? 


cos a cos /? 


ft±f lj fp m^ tti sin(a 




(1) cos 


sm a ; 






















































































































































































































































































































































\|/ 


¥ 4 


3tt 


( 2 ) sin 


cos a. 


a 


2 


(1) cos 58° cos 37 


sin 58° sin 37°; 


( 2 ) cos(60 + 6 ) 


cos(60 


0); 


cos(60 


(3) cos(60 + 0) 


0 ). 


3 


7T 




3. B^P cos 0 


e 


cos 


? TC 


9 


9 


2 


5 


1. it f§J: 

(1) cos 24° cos 36 






i!iir 




cos 66 ° cos 54°; 


(2) cos 58 sin 37 


sin 122 sin 53 ; 


(3) cos^^ + cos^ 


TC 


9 


3 


(4) cos(a — j3) cos(a+/3) 


sin(a — j3) sin (a~hf3). 


15 


TC 


TC 




2 . ( 1 ) B^P sin 


a e 


cos 


? TC 


a 


a 


9 


9 


9 


2 


3 


17 


3 


5 




TC 


>fc sin (9 


( 2 ) B^P cos 0 


TC ? 


TC 


9 


9 


2 


6 


13 


5 


3 


cos (a + j3) 


3. (1) Bfti 


cos [3 




9 


9 


13 


5 


2 


3 


( 2 ) B^P sin 




cos [3 


a 


a 9 


9 


9 


9 


4 


3 


cos( 


a 


1 


1 


tan 


tan /? 


4. B£Pcos(a+/9) 


cos (a~ (3) 


a 


9 


9 


5 


3 


5. (S,Pi(x! 


3/1 )fP P 2 (x 

cos (9. 


2 ? 


2 


9 


XiX 2 TVi7 2 


6 . ^ v 


cos x — sin x 


0® 3. 1. 1 2 4^ sin 15', 3% IH 7 k # sin 15' it^3 


cos 75°,#4 l Jffi tB Eft ¥ ‘hi. ¥ ¥il 


. M sin 15 = sin(45 


o 


* 9 


96 























































































































































cos 


cos 


7C 


7C 


COS 


sin 


2 


2 


sin a cos (3 


cos a sin /? 


^ crl - /?) ^ 


sin (a+j8) 


sin a cos /? 


cos a sin /?. 


sin [a 


/»] 


sin (a 


sin a cos 


^ ^(a /l) ) 


sin(a —/?) 


sin a cos /? 


cos a sin /?. 


AA C (0±/ 3) S (a± B) ? 




B *P sin a 


cos /j 


Eh sin a 


X ffl cos /? 


sin /? 




sin a cos B 


cos a sin /3 


4 


B£P cos( 


cos 


a 


*> (X 9 


5 













































































































































































































































































^ R 


a 


a 


a 


/?< 180°, sin/?>0, sin(a 


cos 2 (a 


sin (a 


\M cos /? 


cos 2 /? 


sin /? 


/?) 


sin [ ( 


sin(a + /?) cos/?—cos(a+ /?) sin/? 


sin a 


a 


1 . 


sin 


2 


TZ 


7t 


sin x cos 


cos x sin 


sm x 


3 


3 


sm 




cos (a 
. cos(a 


cos a cos /? — sin a sin /? 
cos a sin /?— sin a cos /? 
sin a sin /?+ cos a cos /? 
sin a cos /? — cos a sin /? 

cos 13° sin 17° 


2 . sin 13° cos 17 


). 


sin 4 


cos 4 


3 . sin 200° cos 140 


cos 160° sin 40° flj?4K 


). 


C. cos 20 


B. sin 20 









































































































































































































































































































(1) sin 11 cos 29 

(2) cos 24° cos 69 

(3) sin 2 22. 5 

(4) 2sin 15° cos 15°. 

(1) sin 105°; 


cos 11 sin 29 ; 
sin 24° sin 111°; 
cos 2 22. 5°; 


(2) cos 165 . 


3 


ee (J ’ K ) 


COS ^ 0 


71 


TC 


>fc sin 0 


6 . B£p cos 6 


3 


3 


5 


2 


3 


/I it P K ft ? sin(a 


7 . BAP sin 


a 


/?) R 


cos /I 


a 


a? 


4 


3 


cos (a 


1 . 


8 . 


COS X 


sin x 


2 


2 


sin B 
sin A* 


sm 


2cos (A + £>) 


sin A 




ilEW 


sin (A + B) + A 


2cos(A + B) sin A 


sin A 


sin(A + B) cos A +cos(A + B) sin A — 2cos(A + B) sin A 


sin A 


>>1/ 




sin(A + B) cos A 


cos(A + £0 sin A 




XX 


: B 


sin A 


y\\ 


sin B 
sin A 


sin A 






2cos 10 — sin 20 




cos 20° 


x 2cos(30° — 20°) — sin 20° 


73 


% 


cos 20° 


30 


2(cos 30° cos 20° 


sin 30° sin 20°) 


sin 20° 


ffl 20 


cos 20° 


/Jx 


2(x^-cos 20 


1 


sin 20°) 


sin 20 


2 


cos 20 


2 


1 


tan a 




BAP sin(<* + /?) 


sin (a —/?) 




1: 






5 


3 


tan /? 


99 






































































































































































MS 


jM 


2 


sin a cos 8 


cos a sin p 


9 


3 


< 


1 


sin a cos /? 


cos a sin /? 


9 


5 


mu 


2_1 

3 5 7 


sin a cos /? 


9 


2 


30 




2,1 

3^5 13 


cos a sin /? 


2 


30 




sin a cos 8 
cos a sin p 


X x so _ x 

30 X 13 13‘ 


tan a 


tan p 


sinCa + fi) 


p) EI<J 


sin ( a 


9 


{l! , IT U M lb sin a cos 8, cos a sin ft. tbft lb H 


/?Eft 


p, a 


a 


7 j\ sin a cos /?, cos a sin /?, sin a sin /? cos a cos /? Eft zSl 


1 


cos(a + /?) 


14 * 


7 


(1) a ft 


a 


/IN 


(2) sin /I ft cos /? 


1 


1 


cos (a 


2 . B^P sin 


sin /I 


cos /I 


cos a 


a 


2 


3 


1. VcM: 

(1) sin 14° cos 16° - 

(2) sin 21° cos 81° - 

(3) sin (a~ (3) cos /I 

(4) cos(70° + a) sin(170 


sin 16° cos 14°; 
sin 69° cos 9°; 

- cos (a —/?) sin /?; 

sin (70 


a) 


a) cos(10 


a). 


a e (it, 2 ) 


15 


71 


>fc sin 


2 . (1) B^P sin 


a 


a 


3 


17 


5 


j? COS [d 


ft 


71 


7T 


(9 G (tt> 2tt) ? sin (9 


(2) B£P cos (9 


6 


6 


13 


tan ^(9 


71 


6 


5 


3 


>R sin( 


3. Bfti 


cos j3 


a * 


a 


13 


5 


100 













































































































































*XLi> 


V3 • 


1 


(1) V 


COS X 


sm x: 


2 


2 


(2) y 


sm x — cos x : 


(3) y = a/ 3 sin 


cos x. 


x 


2 


■ sin 2 /?; 
sin 2 /?. 


(1) cos (a+/?) cos (a — /?) 

(2) sin (a + /?) sin(a — /?) 
6 . B^P /(x) 


cos a 


•2 


sm a 


^ciDE: 


sm x 


sin h 


cos h 


fix-fh) — fix) 


( 1 ) 


COS X 


sm x 


h 


h 


h 


fix + 2/0 — fix) 


sin h 


( 2 ) 


cos(x 


h) 


h • 


2 h 


5 71 


7t 


7. fflW^/Ai^sin 


cos 


12 


12 


b , ^iiE: 


8. B^P sin( 


/?) 


sin(a —/?) 


a 


a 


1 


1 


( 2) cos a sin /? 


(a — 6). 


(1) sin a cos /? 


(a 


b); 


2 


2 


12 


4 


7t 


7t 


9. B£P 


B sin(a+/?) 


cos (a —/?) 


a</?< 


13* 


2 


5 


4 


(l)ffl 

( 2) cos 2a 

10. B£n a £ (o, 


/?? a 


a 


sin 2a? tan 2a Milt. 


1 


7 


j ? /? G ’ cos 


7T 


sin (a + /?) 


2 


9 


3 


A sin a Bl 1ft. 


11. AAABC 4* 


12 


4 


A COS C ; 


(1) B£P cos A 


cos B 


13 


5 


5 


3 


A cos C. 


(2) B^P sin A 


cos B 


13 


5 


(1) ftlJUjT sin(a + /?) A sin a 

(2) ftlJI$T cos (a + /?) -% 


cos a 


4 


3 • 


(1) :V 


sm x 


cos x: 


5 


5 


bcos x ia 


(2) y 

14. £pffl,AABC A, ZB %Mfti,DE±AB fE,AC 


asm x 


DCZ5BC = 1. 


30°, ABAC = 45°,IS A AADE W 


i 


(2) ® ABAC 


A DAC — /?(a? /??a~ 

/?) MAA. 


a? 


ZP) ? A AUBSlHA sin(a 























































































































































































jM 


U4 


1Z. 


>rx 






/ 


. 


/J\ 


sin(a — /?) 


sin a cos j 3 


cos a sin 8 . 


4 , 1 m mz abcd m o m mm w, r ad ^ 


M 3-1 


O #}M&,AD= 120 . Xi 5 XAOB 


> /?, crd 0 


/?, ZAOC 


m 


a 


AD •RC=AC• BD-AB•CD 


120 crcKa — /?) = crd a • crd (180 —/?) — crd /? • crd (180 


a) 


mmmzz 


e 


crd 0 


120 sin 


2 


1# 


. 180 


8 ■ 180 
sm- 


§ 


§ 


a 


a 


a 


120 2 sin 


120 2 sin 


120 2 sin 


sm 


2 


2 


2 


2 


2 


a 


a 


a 


BP 


cos 


cos 


sm 


sm 


2 Sm 2 * 


2 2 


2 


2 


a 


2 


sin (a —/?) 


sin a cos /? 


cos a sin ft. 


0 ® 3 . 1 . 1 /h^r^J 2 tan 15 °fi<jag, til 


sin 15 °^P cos 15 °, # S [ 41 ^ tan 15 °. tbpf S 


tan 45 °^P tan 30 


tan 15°Pjb? 


sin(g + /?) 

cos(a + j8) 


sin a cos j 3 

cos a cos /? 


cos a sin 
sin a sin /? 


tan(a + /?) 


sin g cos /? 


cos a sin 


cos a cos /? 


tan a tan j 3 
— tan a tan /? 


sin a sin (3 


cos a cos j 3 


cos a cos /? 


tan a -f~ tan(— 0 ) 
— tan a tan(—/?) 


tan a — tan /? 
+ tan a tan /?* 


tan (a — /?) 


102 














































































































































tan a + tan /? 
— tan a tan /? 

tan a — tan /? 
+ tan a tan /?* 


(T(^)) 


tan(a + /?) 


9 


^crh/3) 


) 9 


tan (a — B) 


(T (a-fi) ) 


T 


(erf/?) 


S+-/?) 9 Qq- 9) 9 T (a -g) HPI I P 


\ > 


^ ja 


0 mJ MIS 9 3t< tan (a+/?) 


BfP tan 


tan /? 


2 


5x 


6 


a 9 


ii^pj 


a 9 


9 




tan/?, tana tan/? tan( 


/?). 


* tan a 


a 


6 9 tan /? — 1 


tan a 


9 


(fdc tan 


6 ) 


1 , tan 8 


a 


6 + 1 


5 


tan g + tan /? 
— tan a tan 8 


tan(a + /3) 


7 


1 + 6 


SHl tan 


o 


tan 8 ++fM 


2 


5x 


6 




a 9 


Xi , +'2 


5, tan a tan /? 


6 . 


tan /? 


n 


2 


n 


tan a 


+E ‘7C 


+ or 


0 (a + 0) WM 


HI ilk 


9 


2C 2 


5 


tan g + tan (3 
— tan a tan [8 


tan(a + /3) 


b 


7 


c 


, +1+2 


a 


a 


1 + tan 15 


1 — tan 15 


4^ ill * 1* H PP v 3 


i i 


tan45 tan(a+/?) 


tan 45° + tan 15° 


M 


1 — tan 45° tan 15 


tan(45° +15°) 


tan 60° 


7C 


im 3-1-5 


p 


a 


9 


4 


103 


























































































































































































1 


1 


tan [3 


tan a 


2 


3 


1,1 

2^3 


tan a H~ tan j3 
1 — tan a tan [3 


tan (a + /3) 


1. 


1 


1 


X 


2 ' ' 3 


),ffm 


TC 




(3 G (0, tt). t£IK|0](O, tt) f* 3 »lEiJU 


0 


an 


a 


2 


PP tan(a+/3) = 1 




TC 


TC 


TC 


6b 


1.0m 


£ 


P 


a 


a 


4 


4 * 


4 




TC 


3 ? 4c tan 


1. (1) B^P tan a 


a 


4 /’ 


2, tan /? = 5, tan( 


(2) Bftltana 


/?). 


a 


(1) tan 75 ; 


(2) tan 15 ; 


1 — tan 75 


(4) 


(3) tan 105 ; 


o • 


1 + tan 75 


1 = 0 WWIM tan(<*+/» 
2, tan/? 


3 . B£P tana, tan/?7§77fM 3x 2 

4 . B^P tan(a+/?) 


5 x 


1 


tan a 


3 


3tc 


^ ( o -f) 


. dcilE: 


5 . aX tana = 3, tan R= 2 


P 


i Oil 


a 


4 


ft 14 = » ABC tp.miE: 


tan A + tan B +tan C = tan A tan B tan C. 


/\ 9 


'IIS' 


M ABC t,fA+B + C 


C, R 


BPA+B 


TC, 


TC 


TC 


2* 


tan(A + B ) 


tan(Tc — C) 


ap 


tan A + tan B 


tan C 


tan A tan B 


1 


ap 


tan A + tan £> 


tan C + tan A tan £> tan C 




tan A + tan £> + tan C = tan A tan £> tan C. 


104 








































































































































































*ALi> 




tan A tan B tan C file A ? 


tan A + tan E +tan C 


Itl AB, CD 


M 3-1-6 


M 


H 


9 m 


A A 


9 


45 ',M 


wm AB m CD ^JeS^AI'b] BD. 


fttir ft AE±CD A E ,M BD 


AE, \ 


x 


P 


m $P0 3 - 1 - 6,ft AE±CD A E. 

SAAB // CD ,AB = 9,CD = 15 
pJflA DE = 9,EC = 6. 

t&AE 


9 


X 


a . 




45 ,JA!A Z.DAE 


45 


a. 


A RtAAEC fq RtAAED 4, A 


9 


6 


tan(45 


a) 


tan a 


9 


X 


X 


tan a 


00 tan(45° 


a ) 


9 


tan a 


6 


9 






6 • 


X 


X 


\m , n 


2 


15 x — 54 = 0 


x 


9 


mn 


18 


x 


x 


9 


M 


sr 


A n 


1. BftltS:AABC 4 11 ? tan A, tanBJlTj 


2 


0 Bl M , >}c tan C 


P 


2 


3 a — lx 


2 . tan 3a — tan 2a — tan a = tan 3a tan 2a tan a. 


V3 = \f3tan 95° tan 35°. 


3. 4ciIE: tan 95 

tan 39 


tan 35 


tan 81 + tan 240 


4. RfA 


tan 39° tan 81 


3 Is 3.1(3) 


1. lifsl : 


tan 58 + tan 92 


tan 29 — tan 9 

1 + tan 20 tan O' 


( 1 ) 


( 2 ) 


1 + tan 58° tan 88 


o f 


105 







































































































































\|/ 


F 4 


1 


3,^ tan(x — 3 /) 0 tf{]S; 


2 . ( 1 ) B^P tan x 


tan y 


7 


1 


2, H0°<a<90°, 270°</?<360°, ;&* + /? 


( 2 ) B^P tana 


tan 


3 


im 


3. i£0j: 


2 


2 


tan x — tan y 

tan 2 xtan 2 3 ; ? 


( 1 ) tan(x + j/) tan(x— y) 


sin(x ~h y) 
sin(x — y ) * 


tan x -f- tan 3 ; 
tan x — tan y 


( 2 ) 


4. inm, & AABC tp, AD D, BD ■■ DC ■■ AD 


2 ■ 3 ■ 6, M 


M/ 


2 


1 


7t 


TZ 


5. ^ftan(a+/3) 


tan 


tan 


a 


4 


4 


5 


4 


1 


3 


6. ABC * 


>R sin B 


sin A 


tan(A — B) 


5 


3 


cos C 


7. B^P tan a 9 tan (3 Ak7] fM 3x 2 

( 1 ) tan(a+/?); 


7 — 0 : 


BP 

>c ^ 


5x 


sin(g + /3) 


( 2 ) 


cos (a—13) 9 


(3) cos 2 (a+/3). 

8 . ( 1 ) ^fa+/3= 45°,>fciIE: (tan a + 1) (tan/?+ 1 ) 

( 2 ) (tan a + l)(tan/? + 1 ) = 2 , ^Ca+^H. 


2 ; 


1 


3 


7C 


TC 


B tan a 


tan ft 


2 


2 


7 


4 


7T 


>RiiE: 


£ 


a 


4* 


h M k 


^2 (0 <2 ^1 <( ^2 ^2 (^ 


1 9 


1 9 


«) 730 . 


k 2 —k 

l + kX’ 


1 


( 1 ) ^JciiE: tan (9 


33^-3 


3> 


x 


x 


m 


ifi 1. 5 m QtJ C 


<9 Si:? 


(H ll @) 


106 








































































































































































sin 2 a = 2sin a cos 


a * 


cos~a — sin 2 a 


2 


cos 2 a 


5 


107 













































































































VX cos a 


:_2 


sin a 


120 


T - /t, sin 2a 


2 sin a cos a 


169 


119 


cos 2a 


169 


169 


sin 2a 


120 


120 


tan 2a 


119 


119 


cos 2a 


169 


sin 20 — cos 20 

sin 2(9 + cos 20 


tan 0. 






It if. #$£]£& 2(9 W-=.# li M'it 0 








2sin 0 cos 0 


2sin d cos d~\~ (2cos 2 <9 


2 sin <9(cos 0 


sin (9) _ sin (9 
sin (9) cos (9 


2cos <9(cos <9 


tan (9 


2 


•2 


(2) cos 


(1) sin 112 30 cos 67 30 ; 


sin 


(3) 


(4) 


o* 


tan 2 22. 5 


2 . B £p sin 


a 


3. B£P tan 


a 


a ) cos(tc 


(1) 2sin(jc 


sin 2a; 


( 2 ) 


cos 2(9 


cos 2a 


(3) 


(4) 


sin« 


sin 


2 


•2 


*2 


sin 


sin a . 


a 


a 


cos 2a 


•2 


sin“ a 


108 












































































































































































































































*z01> 


cos^2a — j 


cos^2a Hh j 


cos 2a 


2 


2 


2 




l _i 

2 2 


7C 


TT 


cos 2a 


cos 2a 


cos 2a 


cos 2 a 


3 


3 


•2 


sin a 


2 


1 _i 

2 2 


cos 2 a 


^2cos 2a cos 


7C 


2 


cos 2a 


cos a 


2 


3 


cos 2 g 
cos 2 a 


2 


tan a 


1 


2 * 




/\ 




7C 


7C 


•2 


•2 


*2 


sin 


sin“ a 


sm 


a 


a 


;S,. 


6 


6 


2 


2 


1 


1 


•2 


sirr a 


cos a 


cos a 


sm a 


sm a 


2 


2 


2 


2 


1 


1 


3 . 


2 


cos~a — sin 2 a 


2 


sim a 


2 * 


2 


2 


^ciiE: sin 50°(1 +V3tan 10°) 


1. 


V3sin 10 


sin 50°(1 




cos 10 


V3sin 10° 


cos 10° 


sin 50 


cos 10 


1 


cos 10° 


sin 10° 


o 2 


2 


2sin 50 


cos 10° 


10 °) 


2sin 50° cos 50 


o cos(60 


2sin 50 


cos 10° 


cos 10° 


sin 100° sin 80° cos 10° 

cos 10° cos 10° cos 10° 


1 


9 




\L. 




/ 




* MZ 




H 


C 


d, JL 6 


M 3-2-2, &/AOB 


8 


n 


A 


a 3-2-2 


AB 


R s i n 0 




DA = 2 OA 


2 k c o s 0. 




A 




R 2 sin 20. 


AB • DA 


Rsin 6 • 21?cos 6 


SfcjfrABCD 


109 





























































































































































































45 °H,mtABCD WffifR 






sin 26 


? : 


9 


/rA 


(1) (sin 15 


cos 15 ) ; 


(2) sin 


cos 


*4 


sin 2 10°; 


4 


(3) cos^a — sm‘a; 


(4) 


cos 20 


(5) 


tan Q' 


tan 9 


(1) cos 2 (A + £>) 


sin 2 ( A-B ) 


cos 2 A cos 213; 


(2) cos (9(1 — tan (9) 


cos 2(9. 


3. B^P tan 


tan 


a 


(2) sin 2 15 


cos 2 15°; 


(1) sin 


cos 


2 


2cos 2 750°; 


(4) 


(3) sin 


(5) sin 15° cos 15°. 


2 


2 


( 2 ) 


(1) sin 


cos 


sin 15 — cos 15 


(4) 


(3) 


o • 


sin 15 


cos 15 


^ sin 2 <p, cos 2 <p 9 tan 2 cp 


3. B^P cos cp 


& 180° <<£><270 


* 


9 


3 


4 


3 


a 


a 


B£P sin 


COS 


9 


* 


2 5 


2 


5 


5. (1) B^P cos 


a 


1 


M sin 2a 


(2) B£P sin 


cos 


a 


9 


2 


(3) B4P 


sma 


sin a; 


a 


(4) B^P tan^ 


a 


















































































































































































































*Zli> 


i mm 

V 


2 


(1) ^sin 


a 


a 


cos 


sm a; 


2 


2 


1 


2 


( 2 ) tan 0 


9 


tan 20 


tan 6 


3tt 


(3) tan^ 

(4) sin 0(1 


TZ 


2 tan 2a; 


tan a 


a 


4 


4 


cos 20) 


sin 20 cos 0 . 


7. flP sin a sin 3a. 

8 . : sin 10° cos 20° cos 40°. 


7t 


9. B ^P sin [2 = msin( 2a +/?) ? _§ 


kiz(k B Z) 


Z 


j8 


z 


. a 




7 


2 


^71 


1 . 


z 


z 


m ^ 


a 


9 


7 


2 


m 


: tan(a+/3) 


tan a. 


777 


6 c nr 


lA N : 






a 


< /jv 




g(a0 =asinCr + $) /(aO 


a sin x (a 


asinCzr + (9) 


\ 




gCar) = Asin x 


Bcos x 


? 


asin 0, JL A 2 + B 2 


2 


acos 60 B 


AO. 


a 


\r/ 


\ 


3 


\ 


VUN 




V\\ X 


MS 


Wf 


Asin x + Be os zr 


/(x) 


\ 




\ 


\ 


3 


N 


9 


asinOr + 0) gfcacosOc + fl) ft ® gfcfB IE 32 ® tfc 


B 


B 


\|/A 


\ 


\[/ 




\ 


\ 


\ 


\ 


\ 


\ 


\ 3 


N 3 


\ 






# P #P rT tt asin(x + (7) Mac os(x + 60 ft7ft^? 


m 








































































































































































































MS 


jM 


1 . 


1 


fix) 


COS X 


COS X 


sm x 


sin x 


TC 


TC 


sm x cos 


cos x sm 


4 


4 


7C 


X 


4 ‘ 


(A 2 + B 2 t^O) 


A sin x 


/(x) 


B cos x 




A 


B 


B 2 ( 


/(x) = vA 2 


COS X . 


sm x 


v 


(A.B) 


vA+B 


vA+B 


2 


2 




A 


B 


\ 


0 


fX+W Jx+B 


2 


0 


[0, 2tt) , 


o 


-V 


A 


B 


m 3-2-3 


sin (9 


cos (9 


9 


9 


7A 2 +B 


vA 2 +B 


2 


2 


0 itk 


/(x) A 2 + B 2 ( cos d sin x 


0 ). 


7,62 asin(x + (9) acos(x + (9) »MJ1MIS. 




H 


n 




70 


n 




ZJi 




\ 


li 


X 


m ^ ? 


a 


? 


BC 


c 


i 


B 


/ 


/ 




M/ 


/; 








/ 


/ 

r 


/ 


D 


/ 


e 


® 3-2-4 


112 







































































































































# 31 a m mi & a b , min m % 7 1; m m. 


xfcb 


9 






n 


9 


9 


sin /? 


sm a 


sin (a 


sin a cos /? 
sin a cos /? 


cos a sin /? 
cos a sin /? 


9 


sin (a 


9 


sin (a 


2 sin a cos j3. 




sin(a — /?)]. 


sin a cos 


? / 


nmS^sina 


sin 8 


<5^® A ® t# 


Q 


$ 


$ 


sin Q 


sm cp 


cos 


§ 


a 


sin /? 


cos 


sin a 


2 


a 


tan 


2 


2 


t 


(1) ^ilE: sin a 


tan a 


cos a 


2 9 


t 


•2 « 


k 


( 2 ) 


sm 


2 























































































































































































fr4 


(l) 


a 


a 


a 


2 sin 


2 tan 


cos 


2 


2 


2 


2 t 


a 


a 


sin a = 2 sin 


2 C ° S 2 


2 9 


1 + t 


2 a 


•2 CL 


2 a 


tan 


cos 


sm 


2 


2 


2 


a 


2tan 


2 


2 t 


tan a 


2 • 


1 — t 


2 a 


tan 


2 




T# 


n 




2 1 


2 


2 


1+t 


1 — t 


sm a 


cos a 


2 * 


2 1 


1 + t 


tan a 


2 


1 — t 


2 a 


•2 n 


( 2 ) 


2 sin a 


3cos 


sm 


2 


2 


2cos 2 -§■ +1 


2 sin a 


cos a — 2sin a 


2 


2 


2 


2 


1 — t 


1 


4 1 


At 


3 + t 


2 


2 


2 


2 


5 * 


1 + t z 1 + t 


1 + t 


fry 


6 b 


6 b 


'/IN fr 


9 


a 


tan 


2 


z 


\-t - 


03-3-1 


6b 


n ' 


P 


' P 


i: 


1 


1 


sm a 


a 


(1) M: 


tan 


9 


2 


2 2 


sm a cos a 


b 


^ciiE: acos 26 + bsin 20 


(2) B£P tan 6 


a . 


9 


a 


1 


[sin( 


+ + sin (a —/?)]; 


( 1 ) sin a cos 


a 


2 


1 


[sin( 


/?) — sin(a —/?)]; 


( 2 ) cos a sin 


a 


2 


1 


[cos( 


+ + cos (a — /?)] ; 


(3) cos a cos /? 


a 


2 


114 





















































































































































cos (a — /?)]. 


(4) sin a sin (3 


£ 


£ 


a 


(1) sin a 


sin [3 


cos 


B • 

^sin 


a 


(2) sin a — sin (3 


2 


s 


£ 


a 


(3) cos a 


cos [3 


cos 


B • 

^sm 


a 


(4) cos a — cos (3 


2 


cos a 


sin 


cos a 


cos 


0 


0 


3 


a 180° < 0 


sin 


(2) B^P cos 


fP cos 


270 


2 


5 
















































































































I 


i 


H 






V 


r 


£30 , M>A—I&iU(ft fkjia ( in # £skit ftfg# £50. W 


7 tt, e ® s, ft bt 17 a i? 


116 

























































































3 


Z sin 


4 


1 . ( 1 ) BZl cos 2 a 


a 


5 


1-73 


Z sin 20 7 j { 7 . 


(2) B^Psin0 


cos 9 


2 


2. £pg|,Z^ 

ZEAF,ZFAC fijEM. 


ABC ZB 


90°,E,F W BC Z^ZS ^ 


4. Bf§J: 


TC 


7T 


( 1 ) sin 


x 


X : 


sin 


4 


4 


( 2 ) cos A + cos (120 —A)+cos (120 +A); 


sin 2 a 


cos a 


(3) 


cos 2 a 1 + cos a 


2 


7H.Z 


1 ,Z tan /? 0 tHlS. 


5. B^P sin 


a 


sin 15° cos 5 


sin 20 


cos 15° cos 5 


o* 


cos 20 


73 cos x 


(1) y 


( 2 ) y 


sin x cos x ; 


sin x. 


TC 


>fci!E: 


I m sin cot , N=L£E V 


V m sin cot 


2 


1 


V m I m sin 2cot. 


P 


2 


9. ilBJA 


cos a 


sin a 


a 


tan 


2 1 


cos a 


sin a 


10 . ZAABC B 1 


A B 


B C 


C A 


( 1 ) tan 


+ tan 


1 ; 


tan 


tan 


tan 


tan 


2 


2 


2 


2 


2 


2 


( 2 ) B^P tan A + tan B + tan A tan B 

11 . B^P sin 


b, Z cos(a 


sin /I 


cos /I 


a. cos a 


a 


73cos a 


l> Z Z %L m 7JZZZI3I. 


12 . B^P sin 


m 


a 


13. B^PBifjz 


•2 


3 cos 2 x , x 6 R. 


2 sin x cos x 


sin x 


( 1 ) 


M-& p , ft MM 04 rt mfeM PNMQ,fe& QftOA 














































































































































































jM 


ffiBLMZAOP Wfl. 

15. (1) (1 


tan 1°) (1 


tan 44°) 


(2) mi: (1 +tan 1°)(1 


tan 2°) (1 


tan 3°)***(1 


tan 44°) (1 

1 ? cos 2a: XT cos x (ft 


tan 45°). 


2cos 2 x 


XtXP cos 3x,^jf]W 


cos 3x = cos(2x + x) = cos 2x cos x — sin 2x sin x 


(2cos 2 x 


l)cos x 


2 ( sin x cos x) sin x 


cos 2 x) cos x 


2cos 3 x — cos x 


2(1 


4cos 3 x — 3 cos x. 


njJAL cos 3x PTt>l4St/K^ cos x W 2 ^ 1]3 ^ . 




P n (cos x), 


77X 


ApI^P„U) It If(P. L. Tschebyscheff) 


T&£ttJP 4 a) 


. Iff 


cosx cos 4x. 


11 


cos 3x = 4cos 3 x — 3 cos x 


XcHj sin 18° 0tHl[. 


2X18°) 


0 


: 3X18 = 90 


/IN 


118 














































































no 


V 


(1) 200 - 7 x 14 = 400 


4001 


200 


7 


14 


1^310 /N»MMODE)fMODE)IMODEl CD Q) 


4000001 

(2) 2 4- 7, K 3 umm (SCI3) . 

(MODElIMODEKMODE) (2) © 


"0 


4i: 


eo*' 




01 


2 


2.86 


7 


ft: (MODE)(MODE!(MODEl (3) {Vj 


mn 2 ; 


A 


\ 1 / 


AIX> 


-9. 2x + 4. 7 
b 2r\fb 


2 


4 or 




2a 




GD S3 


4 I ALPHA) (A) (ALPHA) 


fB) B (7© (ALPHA) E)(D 
CD© (ALPHA) ® m 


12.2105823051 


IT3f, BfcA 


+ 


10.664417695 








MZ 




> 


\ 


9 


s&WL.Tim. 


\ 1 / 


9 




1 


2 


4 


3 


5 


0 


\ 


A 


W/ 


557 


483 


375 


232 


158 


503 


*:Sc (MODE I (T) () 

(SHIFT) (CLR) (D (Scl) 
f~ACl 0 I SHIFT I B 557 (DT) 1 ISHIFT1 

2 I SHIFT I 
4 I SHIFT I 

(SHIFT) IS-VAR) m ( X ) B 1 * 


503 (DTI 


483 (DT) 3 I SHIFT) B 375 (ED 


232 (DT) 5 (SHIFT) 


1.868284229 


(SHIFT) (S-VAR IIDlXon) 


Xon 

1.531862405 


fxD B Ans 


2 


2.346602429 


119 










































































































































































tL IfcWL W tB tH Wl Eft«H 1 3 


> 




A 


> 




\ft 


P 


> 


> 




\ 


n=u 


K 


Zh 


2003 ^ m W fB $'J iT ift « W 3 


* 




[Kl 




% 14T$ 54 M 


\ 


> 


>r^ 


p 


> 


\ 


> 


■» 


is 




m 


>tA ? 


i 


uu 






i 


9 


\ 






N 


> 


9 


9 




ft §44 




I 




jx±j> jCJ> a 


2005 ^ 6 E 





















